- 1 - 

DESCRIPTION 

One-way clu-tch spring 

Technical Field 

The preseni: invention relates to a spring used in a 
one-way clutch which is placed between an inner ring and an 
outer ring, which comprises engagement members that exert a 
wedge function to transmit a power between the inner and 
outer rings, and that cancel the wedge function to inter- 
rupt the power transmission between the inner and outer 
rings, and which urges the engagement member, and more par- 
ticularly to a one-way clutch spring which can reduce a 
drag torque (friction torqpie) of the engagement members 
that is generated when a power of a one-way clutch is 
transmitted or interrupted. 

Background Art 

When power transmission and interruption between an 
20 inner ring and an outer ring are to be repeated, a one-way 
clutch is usually placed between the inner and outer rings. 

Fig. 6(A) is a partial section view of a one-way 
clutch configured by a cage 3, a spring (ribbon spring) 16, 
and sprags 5 serving as engagement members, and Fig. 6(B) 
25 is an enlarged view of portion R in Fig. 6(A) . In the one- 
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way clui:ch , In order to enable the cage 3 to synchronl ze 
with the rotation of the outer ring, it is often to employ 
a configuration where a flange portion which is not illus- 
trated, and which radially elongates is disposed in, for 
5 example, an end portion of the cage 3 to provide a fasten- 
ing zone, and the cage is pressingly inserted into the 
outer ring 1. One or two cages 3 (an outer cage and an in- 
ner cage) are used. In any case, the engagement members 5 
(hereinafter, referred to as sprags 5) are placed in pocket 
10 16p which are disposed on the spring 16 circumferential ly 
at regular intervals, and urged in the engagement direction 
(wedge function direction) by tongues 16c disposed in the 
spring 16. 

Fig. 7 is a partial perspective view of the spring 16, 
15 Fig. 8(A) is a plan view which is developed in the circum- 
ference direction of the spring 16, and Fig. 8(B) is a sec- 
tion view taken along the line A-A of Fig. 8(A) and a par- 
tial section view showing a state where the spring is actu- 
ally placed in a one-way clutch (the sprags 5 are not 
20 placed) . 

In the spring 16, a thin metal plate member (for exam- 
ple, stainless steel) , and bases 16a, 16a which are annular 
when incorporated, columns 16b, 16b, . . . which connect the 
base 16a and the base 16a, pockets 16p, 16p, . . . which are 
25 formed between the base 16a, 16a, ... and the columns 16b 
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and disposed circuzaferen^ially at regular intervals, and 
tongues 16c, 16c, ... which elongate from center portions of 
the coluxons 16b toward the pockets are formed by press 
working. In this case, the configuration where the tongues 
5 16c have tongues 16c which are previously inward bent be- 
fore the spring 16 is placed in an annular space 4 has been 
conventionally known (see Japanese Utility Model Applica- 
tion (Kokai) No. HEI2-76234) . 

In each of the tongues 16c, three meandering bends 

10 (16d, 16e, 16f) are formed from a basal end portion of the 
column 16d. In such a case, usually, it is most frequent 
that, as shown in Fig. 9, the height d2 of a tip end portion 
of the tongue 16c to the base 16a is smaller than the 
height di of the second meandering bend 16e to the base 16a, 

15 and, in a state where the sprag 5 is urged, the height d2 of 
the tip end portion of the tongue 16c to the base 16a is 
larger than di. 

In a one-way clutch, a drag torque (friction torque) 
is inevitably generated in power transmission and interrupt 

20 tion between inner and outer rings. In a one-way clutch, 
the drag torque depends on a spring force (spring constant) 
of a tongue of a spring which urges a sprag in the engage- 
ment direction. Specifically, when an urging force of a 
tongue is made large (a spring constant is made large) , the 

25 engagement property of a sprag is good, but the drag torque 
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is large. By conteas-b, when the urging force of the tongue 
is excessively small, the engagement property of the sprag 
is impaired, and an engagement failure occurs. Therefore, 
a one-way clutch in which a drag torque is made as small as 
5 possible while maintaining the engagement property is re- 
quested. Recently, from the viewpoint of energy saving, 
friction loss must be reduced, and, also in a sprag type 
one-way clutch, a drag torque must be reduced as far as 
possible. In a one-way clutch for a torque converter or 

10 the like, disengage type sprags are used, but reduction of 
a drag torque in a low rotation zone is not sufficient. 

The invention has been conducted in order to cope with 
the above-discussed problems. It is an object of the in- 
vention to provide a one-way clutch spring which has a high 

15 engagement property, and in which a drag torque (friction 
torque) is considerably lower than the conventional one. 

Disclosure of the Invention 

In order to solve the problems, the invention set 

20 forth in claim 1 is a one-way clutch spring which is placed 
in an annular space between an outer ring and an inner ring, 
in which engagement members are placed respectively in 
pockets disposed circumferentially at regular intervals, 
and which has tongues that elongate respectively into the 

25 pockets, and that urge the engagement members toward an en- 
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gagemen'b side, and Is characterized In 'tha't 

each of tiie tongues that: elongate Into tiie pockets has 
a bend which Is previously bent toward a side tha-t will be 
Inside, before placed In the annular space, and Is disposed 
5 so that an Inclination angle to a base Is 20° to 30**. 

The Invention set forth In claim 2 Is characterized In 
that each of the tongues that elongate Into the pockets has 
a spring constant In a range where an Inclination angle to 
the base when the engagement member placed In the annular 

10 space Is urged Is further Increased In a range of 5** to 15** 
with respect to an Inclination angle to the base In a state 
where It Is previously bent toward the side that will be 
Inside, before placed In the annular space. 

The Invention set forth In claim 3 Is a one-way clutch 

15 spring which Is placed In an annular space between an outer 
ring and an Inner ring. In which engagement members are 
placed respectively In pockets disposed clrcumferentlally 
at regular Intervals, and which has tongues that elongate 
respectively Into the pockets, and that urge the engagement 

20 members toward an engagement side, and Is characterized In 
that 

each of the tongues that elongate Into the pockets 
has a first bend, a second bend, and a third bend as seen 
from a column constituting a spring, 
25 the bends being meandering bends In which all centers of 
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curvature are positioned on a side of the inner ring with 
respect to an annular base constituting the spring, and 
is previously bent toward a side that will be inside, be- 
fore the engag^aent is placed in the annular space, 
5 a height of a tip end portion to the base is larger than a 
height of an apex of the second bend to the base, and 
radii of curvature of the three bends are in a range of 0.2 
to 0.6 xmn . 

In the one-way clutch spring set forth in claim 3, the 
10 height of the tongue to the base, the radii of curvature of 
the meandering bends which are formed in the column basal 
end portion of the tongue, the height of the apex of the 
lowest positioned bend to the base, and the like are 
largely related to the degree of the urging force exerted 
15 on the sprag by the tongue, and that of a drag torque which 
is generated between the inner and outer rings in power 
transmission and interruption between the inner and outer 
rings. When a one-way clutch spring is configured by the 
above means, the drag torque can be made smaller than a 
20 conventional one while a force urging a sprag is not weak- 
ened and a meshing failure in a wedge function and wedge 
cancellation function of the sprag does not occur. 

Brief Description of the Drawings 
25 Fig. 1 shows a one-way clutch in which the one-way 
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clutch spring of the Invention Is used. Fig. 1(A) Is a par- 
tial section view, and Fig. 1(B) Is an enlarged view of 
portion P of Fig . 1 (A) . 

Fig. 2 shows the one-way clutch spring of the Inven- 
5 tlon. Fig. 2(A) Is a partial front view. Fig. 2(B) Is a 
plan view as seen In the direction of W In Fig . 2 (A) , and 
Fig. 2(C) Is an enlarged view of portion Q of Fig. 2(A) . 

Fig. 3 Is a view showing various angles of a tongue 
which elongates toward a pocket In a one-way clutch spring, 
10 to a base. 

Fig. 4 Is a view showing Inclination angles of a 
tongue to a base before a sprag Is placed In a pocket of a 
one-way clutch spring, and In the case where the placed 
sprag Is urged. 

15 Fig. 5 shows an embodiment of the Invention, and Is an 

enlarged view of portion Q of Fig . 2 (A) . 

Fig. 6 shows a conventional one-way clutch configured 
by a cage, a spring, and sprags serving as engagement mem- 
bers. Fig. 6(A) Is a partial section view, and Fig. 6(B) Is 
20 an enlarged view of portion R In Fig . 6 (A) . 

Fig. 7 Is a partial perspective view of a spring used 
In a conventional one-way clutch. 

Fig. 8 shows a conventional spring used In a one-way 
clutch. Fig. 8(A) Is a plan view which Is developed In the 
25 circumference direction, and Fig. 8(B) Is a section view 
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-taken along -the line A-A of Fig . 8 (A) . 

Fig. 9 shows a part: of a conven-tlonal spring In a 
state where sprags are not placed, and a view showing por- 
-tlon R of Fig . 6 (A) . 

5 

Best Mode for Carrying Out the Inven-tlon 

Hereinafter, a specific embodlmen't of -the Inven-tlon 
will be described with reference to drawings. 

Fig. 1(A) Is a partial section view of a one-way 
10 clutch In which the one-way clutch spring of the Invention 
Is used, and Fig. 1(B) Is an enlarged view of portion P . of 
Fig. 1(A) . 

The one-way clutch comprises : a cage 3 which Is placed 
In an annular space 4 between an outer ring 1 and an Inner 

15 ring 2; sprags 5, 5, ... of an engagement member to be 
placed In pockets 3p, Bp, ... which are disposed In the 
cage 3 clrcumf erentlally at regular Intervals; and a one- 
way clutch spring 6 (hereinafter, referred to merely as 
spring 6) which holds the sprags 5, 5, ... to pockets 6p, 

20 6p, .... 

Fig. 2(A) Is a partial front view showing a placement 
state of the spring 6 from which sprags 5 are removed away. 
Fig. 2(B) Is a partial plan view as seen In the direction 
of W In Fig. 2(A), and Fig. 2(C) Is an enlarged view of 
2 5 portion Q of Fig . 2 (A) . 
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The spring 6 is configured by: a base 6a, 6a which is 
annular when i'b is placed in the annular port:ion 4; columns 
6b which connect the base 6a, 6a; the pockets 6p which are 
formed by the base 6a and the columns 6b; and tongues 6c 
5 which elongate toward the pockets 6p from the columns 6b. 

In this case, in addition to the cage 3, another cage 
(not shown) may be disposed at the inner side. The con- 
figuration of the spring 6 is basically identical with that 
shown in Figs . 5 to 7 . When the sprags 5 , 5 , ... are to be 

10 placed, urge in the engagement direction is conducted by 
the tongues 6c, 6c, ... which elongate to the pockets 6p 
from the columns 6b of the spring 6. 

Each of the tongues 6c which elongate into the pockets 
6p is formed so that it has smooth bends 6d, 6e, 6f which 

15 are previously bent at a basal end portion of the coluzan 6b 
before it is placed in the annular space 4, and an initial 
bending angle a to the annular base 6a is 25° ±5°, namely, 
in the range of 20** to 30°. 

As described above, the smooth meandering bends 6d, 6e, 

20 6f are formed in the tongue 6c of the spring 6 which urges 
the sprag 5, and the sprag 5 is placed in the pocket 6p 
while the inclination angle a is a value in the range, 
whereby the displacement angle y when the sprag 5 is in 
contact with the tongue 6c is set so that a spring constant 

25 which will be described later is attained. Therefore, an 
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adequate urging force Is applied "bo the sprag 5, and t:he 
drag torque can be reduced in the case that a power is 
transmitted and interrupted between the outer ring 1 and 
the inner ring 2 . 
5 Next, the sprags 5, 5, .•. are placed in the pockets 

6p / 6p f • - • of spring 6 . Mien they are mounted in the 

annular space 4 between the outer ring 1 and the inner ring 
2, the sprag 5 makes contact as shown in Fig. 2(C) . There- 
fore, the inclination angle P between the base 6a and the 

10 tongue 6c is increased in the range where the displacement 
angle y is the addition of "10"* ±5''" to the inclination an- 
gle a in the case where the sprag 5 makes no contact, or 
the spring constant of the tongue 6c is increased in the 
range of S"" to IS*' rather than 20° to 30**, 

15 Conventionally, as shown in Pig. 4, before placement 

in the annular space 4, the bend and the initial inclina- 
tion angle are disposed so that the inclination angle a 
formed by the base 6a auid the tongue 6c is in the range of 
5^ to 15°, and a spring constemt is provided so that the 

20 displacement angle y of the tongue 6c of the spring 6 in 
which the sprag 5 is placed is in the range of 15"* to 25*". 

Therefore, the drag torque in engagement and disen- 
gagement states of the sprag 5 tends to be increased by the 
degree corresponding to the increased displacement amount. 



The inclination angle (a + y) indicated by the two-dot 
chain line in Fig. 4 is identical with the angle in the 
case where the sprag 15 butts against the tongue 16c as 
shown in Figs . 6 (A) and 6 (B) . 

Fig. 3 shows various angles of the tongue 6c which 
elongates toward the pocket 6p in the one-way clutch spring 
6, to the base 6a. 

In the completion of the one-way clutch spring 6 of 
the invention, tests were conducted while the initial bend- 
ing angle (spring constant) of the tongues 6c was changed 
to several kinds (four kinds) , the sprags 5 were fitted 
into the pockets 6p, and the urging force of the tongues 6c 
against the sprags 5 was changed. Results are listed in 
Table 1 below. 
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(Table 1) 



Displacement: 
angle of 
"tongues 


Initial 
bending 
angle of 
tongues a 


Idling 
-torque 
ratio* 


Locking property 


Employment 


25° or more 


5° or less 


1 or 
more 


Abnormality oc- 
curs before ref- 
erence 


Disabled 


20^ ±5^ 


10° ±5° 


1 


No problem 


Enabled 


10° ±5° 


25° ±5° 


0.4 - 
0.6 


No prooiem 


J!inaj3xeu 


5° or less 


30° or more 


0.4 or 
less 


Abnormality oc- 
curs before ref- 
erence 


Disabled 



* The idling torque is a drag torque during idling, 
and "Idling torque ratio" is a ratio which is 1 in the case 
5 where the displacement angle of tongues is 20° ±5° and the 
initial bending angle of tongues is 10° ±5°. 



As shown in TeQ:>le 1, in the case where a spring con- 
stant was set so that the displacement angle of the tongues 
10 6c was 25° or more when the sprags 5 were urged while the 
initial bending angle of the tongues 6c was 5° or less, the 
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drag -torque was larger 'than the conven'tional one. In the 
case where the displacement angle of the tongues 6c was 5° 
or less when the sprags 5 were urged while the Initial 
bending angle was 30° or larger, the drag torque was 0.4 or 
5 less when the conventional one was 1. In the both cases, 
however, abnonoallty occurred before the reference. 

Namely, the engagement function (transmission of 
power) and cancellation function (Interruption of power) of 
the sprags 5 failed to occur In accordance with each other. 

10 In this case, "reference" means, for example, repetition 
of one million, and a repetition niimber which Is required 
by the user. However, the conventional reference Is the 
case where a spring constant was set so that the displace- 
ment angle of the tongues 6c was about 15° to 25° when the 

15 sprags 5 were urged while the Initial bending angle of the 
tongues 6c was 5° to 15°. As In this case, when a spring 
constant Is set so that the displacement angle of the 
tongues 6c Is about 5° to 15° when the sprags 5 are urged 
while the Initial bending angle of the tongues 6c Is 20° to 

20 25°, the drag torqpie Is smaller than the conventional one, 
and there Is no problem In power transmission and Interrup- 
tion due to engagement and cancellation of the sprags 5. 

Fig. 5 Is an enlarged view of portion Q of Fig. 2(A). 
The tongues 6c which elongate Into the pockets 6p have 
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smooth meandering bends which are previously bent toward a 
side that will be inside, at a basal end portion of the 
colvunn 6b before the sprags 5 , 5 , ... are placed in the an- 
nular space 4. Namely, a first bend 6d, a second bend 6e, 
5 and a third bend 6f as seen from the column 6d is formed in 
each of the tongues 6c. 

Furthermore, all the centers of curvature (Od, Oe, Of) 
of the bends (6d, 6e, 6f) are positioned on the side of the 
inner ring 2 with respect to the annular base 6a constitut- 
10 ing the spring. The bending is performed so that the 
height h2 of a tip end portion of the tongue 6c to the base 

6a is larger than the height hx of the apex of the second 

bend 6e to the base. 

The radii of curvature R of the three bends (6d, 6e, 

15 6f) are in the range of 0.2 to 0.6 mm. Namely, from the 
results of experiments, it was found that, when the radii 
of curvature of these bends (6d, 6e, 6f) are larger than 
values of this range, the spring constants of the tongues 6 
become small, the force of urging the sprags 5 is weakened, 

20 and the drag torque becomes large, and, when the radii of 
curvature of the bends (6d, 6e, 6f) are smaller than values 
of this range, the spring constants of the tongues 6 become 
large, the force of urging the sprags 5 is strengthened, 
and the drag torque becomes large. 
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Indus'brial Appl±cab±l±'ty 

As described above in derail, according ^bo "bhe one-way 
clu-tch spring of t:he inven'tion, 40% -bo 60% reduction of a 
drag -torque in a usual use range can be realized with re- 
5 spect to a drag -torque of an ordinarily designed product. 
There is no probl^xL in engagement and cancellation of the 
sprags and the like, and durability can be improved. Fur- 
thermore, it is not req[uired to change conventionally used 
components o*ther -than a spring, and only a change of molds 

10 for processing the tongues is requested. Therefore, an ex- 
cessive cost increase does not occur. 

According -to the invention set; forth in claim 3 of the 
one-way clutch spring of the invention, about 30% reduction 
of a drag torque with respect to a spring in which conven- 

15 tional sprags are placed can be realized. There is no 
problem in engagement and cancellation of sprags and the 
like, durability is not impaired, and only a change of 
molds for processing the tongues for a tongue bending R 
portion is recpies-ted. Therefore, an excessive cost in- 

20 crease does no-t occur. 



